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Abstract
We analyse the effect of abolishing gender-based categorisation of risks on the pricing of annuity contracts.
Under the absence of screening activities, we find clear evidence of insurers expecting strong adverse selection
effects. In particular, most of the unisex contracts’ payouts closely resemble those from women’s policies before
the reform. Hence the policy target is not met and there are large efficiency losses for men. We conclude that
there seems to be little hope for unisex policies to meet their equity objectives if consumers can react on the
extensive margin, unless subsidies are extremely large.
1 Introduction
The payout phase of third pillar pension arrangements has received considerable attention in recent years. Most
models from economic theory suggest annuities to be the most important decumulation instrument. However,
empirical studies frequently find very low degrees of annuitisation (Mitchell, Poterba, Warshawsky, and Brown 1999).
High loading charges by insurers are often quoted as a prime reason for this finding. A means of making annuities
more attractive are government-subsidised retirement savings plans that require annuitisation. Germany introduced
such a scheme in 2001 (Bo¨rsch-Supan and Wilke 2004).
Having been introduced with the intention to create a substitute for first pillar pensions, the issue of categorical
discrimination has received special attention in this market. Since the only important characteristic used in pricing
was gender, its critics have argued that the reform was disadvantageous to women. They tend to be longer-lived than
men and thus received a lower monthly pension for a given premium, contrary to first pillar pensions. Others have
argued on efficiency grounds, claiming that the abolishment of categorising risks would lead to lower participation
in the market by high mortality persons. Finally the first side enforced their view and gender-based pricing was
abolished as of the beginning of 2006.
∗We would like to thank Morgen & Morgen GmbH for letting us use a reduced fee license of their insurance broker software as well as
Holger Bartel and Herbert Schneidemann of the German Insurance Association for supplying us with an electronic version of the DAV
2004R life tables. We appreciate helpful comments on early versions of this paper from seminar participants at Mannheim University
and the German Insurance Association in Berlin. Daniel Kemptner provided able research assistance.
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In this paper, we study the impact of this law change on the payouts of annuities. The setup allows us to assess
the degree of adverse selection that insurance companies expect. To the best of our knowledge, this is the first study
to perform such an analysis in the annuities market, whereas several recent papers have examined the effects of
related bans in the health insurance market (Buchmueller and DiNardo (2002), Simon (2005), Herring and Pauly
(2006)). An obvious advantage of looking at annuities markets is the virtual absence of moral hazard problems
(Finkelstein and Poterba 2004). A disadvantage of this is that policy reforms do not lend themselves easily to
micro-data analyses. The reason for this is that signing a contract and committing to contribute on a monthly basis
is largely a once and for all decision. In the previously mentioned analyses new health insurance contracts have to be
signed every period. Forward-looking good risks may anticipate the reform and buy a contract before the ban which
will not be affected.1 In such a situation, neither differential rates of take-up nor differences in contract holdings
(even if contract characteristics were known) would tell much about the reform’s impact. However, an analysis of
pricing and hence insurers’ expectations may reveal a lot about efficiency costs associated with the reform.
This is all the more the case since in the market under study, regulations on the structure of annuity contracts
are very tight. Hence insurers’ possibilities to engage in screening activities through contract design seem to be very
limited. In particular, pensions may not fall over time. This eliminates the contract feature that is found out to be
the most important screening mechanism in Finkelstein, Poterba, and Rothschild (2006), namely a sharp drop in
pension payments towards the end of the life-span in the contract designed for the “good risks” (i.e. high mortality
types). In practice, no firm offers more plans under unisex pricing than before. Hence we cannot detect any screening
activities. Efficiency costs then are solely associated with (expected) reactions on the extensive margin. While this
setup is not very interesting from an economic theory perspective, it provides an interesting contrast to the analysis
of Finkelstein, Poterba, and Rothschild (2006) where participation in the market was taken as given and contract
design was more flexible.
Our results indicate that before the reform signing a government-sponsored contract was highly attractive for
both sexes. In particular, due to the subsidy loading charges were actually negative for the annuitant population.
The reform leads to a uniform pricing that is virtually identical to female contracts before the reform. Hence, the
new situation is almost a worsening in the Pareto sense. Women find themselves only slightly better off while men
could either not participate in the market or sign a contract to much less favourable conditions with payouts that
are about seven percent lower than before.
This note is structured as follows. The next section describes the situation before the reform. Part 3 is the
central part of the analysis and describes the impact of the law change. Finally, section 4 contains a discussion
of the findings and concludes. Assumptions employed in the money’s worth ratio calculations can be found in the
appendix.
1Anecdotal evidence indeed does suggest a rally of sales to men in late 2005. Unfortunately no official figures are available beyond
aggregate statistics which do not discriminate by gender.
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2 Subsidised Retirement Savings in Germany
In recent years, several major pension reforms have started to transform the monolithic Bismarckian system of
Germany into a complex multipillar one. In this paper we are particularly concerned with the 2001 “Riester reform”,
named after the then minister of labour Walter Riester and described in detail by Bo¨rsch-Supan and Wilke (2004).
It introduced a direct savings subsidy for all dependently employed and certain self-employed persons. Alternatively,
such savings can be deducted from taxable income up to a certain amount, which is advantageous for persons with
a higher marginal tax rate. We do not consider this here because it would entail a modelling of the tax system
which is beyond the scope of this paper and does not impact upon its main point. Still, it is useful to bear in mind
that the subsidy constitutes a lower bound on actual retirement savings support by the government. We restrict our
analysis to singles without children, those with children enjoy even higher subsidies or tax breaks.
Contracts eligible for government sponsoring have to fulfill an extensive list of criteria that is presented in Bo¨rsch-
Supan and Wilke (2004). The most popular type of contract closely resembles the typical private annuity product
as described in von Gaudecker and Weber (2004). By the end of 2005, the total number of such insurance policies
sold had reached 4.4 million according to figures of the German Insurance Association. In December 2004, the
male/female composition of contributions to these contracts was 60/40 percent (DAV 2005b).
Annuity payments are made up of a fixed and a variable component. The fixed component is guaranteed by the
insurer, hence it bears all investment and demographic risk up to this point. The variable component is determined
in a complex manner by the overall surplus earned by the insurance company through the so-called profit sharing
rate. This may vary annually and the resulting variable component can either be added to the guaranteed part
(“constant participation scheme”) or itself be annuitised (“escalating participation scheme”). We only consider the
latter scheme in this note because of its greater availability. For the same reason we report statistics only on 10 years
period certain annuities. Conclusions do not change for no period certain annuities and we omit them for brevity
reasons.2 Tables are available from the authors upon request.
We look at persons from the 1956 cohort because this is the oldest one for which all insurance companies active
in the market (28) offer pension plans under the subsidised scheme. Upon retirement, the exemplary person detailed
in Appendix A will have paid in 15,866 Euros. The government subsidy will have amounted to an additional
2,230 Euros (both figures are in nominal terms). The first column of Table 1 lists the guaranteed payoffs based on
the individual contributions only.3 The mean payouts do not have much of an interpretation at this point. However,
we note considerable heterogeneity among firms: The difference from the lowest offer to the highest is well more
than ten percent, the inter-quartile range is still more than five percent. This resembles earlier findings reported by
von Gaudecker and Weber (2004) for Germany; Mitchell and McCarthy (2002) for the US; and James and Vittas
(2000) in a cross-country survey.
Table 2 shows similar statistics for the estimated pension in the first year. Mean payouts are not directly compa-
2Note that the participation scheme and the length of the certain payment period would be the only ways of how firms may engage
in screening activities. See Finkelstein and Poterba (2004) for a related point. However, payout adjustments for plans that differ across
these dimensions are similar and we cannot detect any attempt to screen customers.
3Note that this number does not have too much relevance for individual decision-making: The government subsidy is neglected
and profit sharing rates can be expected to remain positive. However, it gives us a more convenient measure than the projected total
payments because the ceteris paribus condition over 2005/2006 contracts is more likely to be fulfilled.
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rable to those from Table 1 because contributions now entail the government subsidy. If that is excluded, it becomes
evident that the guaranteed pension is about two thirds of the total pension. This is less than figures reported in von
Gaudecker and Weber (2004) because of the longer accumulation period compared to a single premium immediate
annuity: Much depends on the surplus of the insurer during these fifteen years. Payout differences here amount to
twenty percent of the mean annuity, the lowest and highest quartile differ by about ten percent. The explanation for
these differences that would have been most comforting for economists, namely a trade-off between guaranteed and
variable part of the annuities, does not go through. Correlations between both shares or the guaranteed part and
profit sharing rates are either positive or very close to zero. These policies do not differ on any other characteristics
and their coexistence can be interpreted as a sign of low price sensitivity among consumers.
In terms of value for money, the predominant and most simple concept in the literature is the Money’s Worth
Ratio (MWR), described in detail by Mitchell, Poterba, Warshawsky, and Brown (1999). It is essentially the ratio
of (appropriately discounted) expected payouts and premia. An actuarially fair annuity has a MWR of one and a
risk-neutral agent would be just on the margin of buying. Taking risk aversion into account, a typical economic
agent values annuities much higher (Mitchell, Poterba, Warshawsky, and Brown 1999).
The first column of Table 3 shows the mean Money’s Worth Ratio over all contracts offered in the market. This is
based on own contributions only and excludes the government subsidy. Hence it reflects the numbers relating to the
individual decision problem of whether or not to participate in the subsidised third tier plans. For reasons explained
above, we ignore possible additional tax advantages. The MWRs of slightly above one for the annuitant population
indicate that the state subsidy is just enough to offset loading charges for this group, on which insurers’ calculations
are based. For the general population, MWRs are still above ninety percent making such policies attractive for even
moderately risk-averse agents. Active (through private information about one’s health status) and passive (through
socio-economic status considerations) adverse selection effects reinforce this argument — the group that is most
likely to purchase such contracts can be expected to have a mortality that lies in between that of the population
and that of people who purchased traditional private annuities. We conclude from these exercises that until 2005,
subsidised annuity contracts were a very attractive investment opportunity for large parts of the German population.
We now turn to the central part of this note, that is the effect of abolishing the possibility for gender-based pricing
in this market.
3 The Effect of Mandatory Unisex Policies on Annuity Payouts
In July 2004, the German parliament passed a law that changed the eligibility criteria for government subsidies in
one important aspect. In order to qualify for state sponsoring, annuity contracts were not allowed to discriminate
by gender anymore if they were signed after December 2005. Hence we can compare contracts starting 1 January
2006 which are signed in December 2005 and contracts with the same starting date, but signature in January 2006.
Doing so entails the assumption that all other parameters remain constant and we now argue that this is indeed the
case for some key figures.
The law change did not directly affect any other characteristic of the subsidised savings scheme. In particular,
all other criteria that determine eligibility for sponsoring remained the same, most importantly the requirement that
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payment streams may not fall over time. Hence companies did not have a chance to react along the lines analysed by
Finkelstein, Poterba, and Rothschild (2006), namely a sharp reduction of payoffs for the designated low-risk contract
towards the end of life. Indeed only one company continued to offer two types of contracts after the reform, one
even withdrew its second type on 1 January 2006. Put briefly, we cannot detect any screening activities by firms.
See also footnote 2.
Besides the mortality assumptions, two parameters are relevant for the guaranteed pension payments listed in
Table 1: The internal guaranteed interest rate and costs. The internal interest rate is restricted by law to be less
or equal than 2.75%. In private annuity markets, competition is thought to drive insurers to make use of this
upper limit. We do not see any reason why this should be different in the market under consideration here unless
profit sharing rates drop below this figure. The minimum observed rate, however, is 3.3% and this concern can
be discarded. Costs are a different issue. They may change and we do not observe them. However, they are
closely monitored by the German Federal Financial Supervisory Authority and large discretionary jumps are highly
unlikely.4 If additional costs arise directly from the policy change (for example due to uncertainty about the gender
composition in the contracts etc.) it should be included in the assessment of the change to unisex tariffs.
With respect to the estimated monthly pension upon retirement, this picture changes. Profit sharing rates play
a major role here and mean figures did experience a slight drop from 4.46% to 4.39%. More important is the
considerable heterogeneity in the adjustment of profit sharing rates, which may blur the effect of the introduction of
mandatory unisex tariffs. Hence we stick to adjustments of the guaranteed monthly pension payments for assessing
the policy.
The key figures are contained in the second and third column of Table 1. Mean payouts for men suffer a
substantial drop by 4.41 Euros (7.3%) while they experience a slight rise for women (0.66 Euros or 1.2%). Hence
most insurers seem to expect a very high percentage of women in the contracts. Once more heterogeneity among
firms matters a lot: The difference in adjustments is up to six Euros for men and five Euros for women, reflecting
very different expectations about the gender composition. By shopping around, customers could even gain more
than before. The difference from the lowest to the highest provider is ten Euros or almost eighteen percent of mean
guaranteed payouts. However, the bulk of insurers has similar expectations. The adjustments of fifty percent of
all providers lie within 1.25 Euros of each other and their payments are not more than 3.25 Euros apart from each
other, which constitutes no change as compared to the situation for contracts signed in 2005.
For completeness reasons, note that the adjustments to mean pension payments in the first year is similar to
the one just described for guaranteed pensions (Table 2). However, the increased dispersion of guaranteed pensions
is dominated by countervailing effects on profit sharing rates leading to a slight convergence of estimated monthly
pension payments. As a consequence, Money’s Worth Ratios drop substantially for men and do not change at all
for women. This is evident from Table 3. Those for men are now roughly comparable to figures reported in von
Gaudecker and Weber (2004) for traditional private annuities. This provides a rationale for companies to expect high
4Information on average costs is published mandatorily. It provides a good indicator for individual contracts’ costs because the
supervisory authority does not allow large differences between contracts within a firm. Unfortunately, no figures are available for 2006
yet. In 2004 the mean value was at 2.86% and it dropped by 0.11 percentage points (2.16%) in 2005. Dispersion in this slight drop is low
with the interquartile range at 0.1 percentage points. Changes of this magnitude would only have a negligible impact upon the analyses
to follow.
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shares of women in the contracts: Men are very likely to prefer the more flexible private products with gender-based
pricing, given that there seems to be little difference in terms of value for money.
4 Discussion
Our results indicate a nearly complete backfiring of the reform or more precisely almost a worsening of the situation
in a Pareto sense. The question that arises naturally is whether they carry over to the long run and also to other
situations.
A reason to expect higher payouts in the long run is the rally of sales to men in 2005 (see footnote 1). One
could argue that most men who wanted to sign a “Riester-contract” over the next few years would have brought
forward that decision, leaving the market saturated for a few years’ time. On the other hand, if contracts are female-
dominated after some years, it seems rather difficult to drive up male quotas (close) to parity levels. This argument
is reinforced through the ready availability of close substitutes that are not eligible for government sponsoring. In
the end, it all boils down to the size of the subsidy: If it is large enough to make government-sponsored products
attractive for men even if pricing is based on female mortality, a true pooling equilibrium may well be achieved. If
this is not the case, chances for this are meagre.
With respect to generalisability to other situations (such as a general ban on gender-based pricing for annuities),
the substitute argument may be more disturbing. However, unless annuitisation is truly mandatory as in the case of
government pensions with mandatory participation, substitutes will always exist. These include informal insurance
within families (Post, Gru¨ndl, and Schmeiser 2006), fund withdrawal plans and the like. Another reason why one
would not expect another finding in a more general context is the overall reluctance to buy annuities. If perceived
loadings are an important reason for this, unisex prices would c.p. discourage men more from buying in the absence
of subsidies. Adverse selection would then be reinforced.
We conclude from this that our finding with respect to insurers expecting strong adverse selection effects is likely
to be valid in other situations as well. It follows that unisex policies have little justification on equity grounds in the
private annuity context. This is all the more true in the light of large efficiency costs. The only ways that appear
viable to achieve true pooling equilibria under unisex pricing seem to be mandatory participation or even larger
subsidies than the ones granted by the German government under the “Riester-scheme”.
A Money’s Worth Calculations and Assumptions
The first part of this appendix briefly reviews the concept and calculation of the Money’s Worth Ratio of individual
annuities and presents our parameter assumptions. The most complicated parameters are the survival probabilities
and the entire Section A.2 is devoted to their derivation. While we would like to analyse the simplest annuity
product possible, that is single premium immediate annuities, we cannot do so because of the nature of subsidies
during the accumulation phase. They are paid on a yearly basis to encourage regular savings and no single premium
annuities are offered in the market. In fact, we have to go back to persons who are 50 years old in order to get a
full coverage of the plans offered. We assume that they pay premia for fifteen years before retiring at the age of
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65. We neglect mortality in the accumulation phase because all savings are transferred to the saver’s beneficiaries.
Hence, pricing is not affected by differential mortality and the plans are similar to other savings instruments from
an individual perspective.
A.1 Money’s Worth Formulas and Parameters
The Money’s Worth methodology is explained in detail in Mitchell, Poterba, Warshawsky, and Brown (1999), we
just restate the formula in order to go through our parameter assumptions step by step:
MWR =
TR−1∑
t=T0
1
(1 + it)t · Premiumt ·
T∑
t=TR
pt · Pensiont
(1 + it)t
(1)
The unit of time is a month, the starting point T0 of our analysis is 1 January 2006. Hence retirement takes place
at TR = 181. The life tables end at the age of 120 and T = 852. We assume the interest rate i to be flat at four
percent throughout the analysed period and perform robustness checks by adding and subtracting 50 basis points.
We chose this number because it resembles the yield of long-term German treasury bonds. The robustness checks
did not produce new insights. We omit them here but we are happy to supply them upon request.
Premia were determined by the minimum amount that gives a person with median income the right to claim the
maximum subsidy. From the German socio-economic panel we estimated annual median income to be 31,200 Euros
for men between 45 and 55 years in 2004. We used this figure both for men and women, the program AV-Win then
automatically calculates the contributions necessary to maximise the subsidy. The latter is phased in gradually and
annual contributions needed are 822 Euros for 2006/2007 and 1,094 Euros from 2008 to 2020. In the first two years,
the government subsidy amounts to 114 Euros. For the second period, it is at 154 Euros. Premia and subsidies
were assumed to be paid annually on January 1 and stay constant over time. On the basis of these specifications,
the monthly pension payments are calculated directly by the software AV-Win. We assume profit sharing rates to
stay constant in the future which seems to be a conservative choice since today’s rates are very low by historical
standards.
A.2 Life Tables
The survival probabilities pt in equation (1) are obtained from the most recent life tables published by the German
Actuaries’ Society (“Deutsche Aktuarsvereinigung”, DAV), referred to as “DAV 2004R” (DAV 2005a). These tables
supply the reference mortality for annuity pricing in Germany since 2005.
The DAV 2004R tables consist of a period life table and a trend function that accounts for future mortality
improvements. Both are constructed from data on annuitant mortality obtained from large reinsurance companies
that is supplemented by population mortality published by the Federal Statistical Office and data from the German
public pension insurance. In principle their derivation did not change much from the proceeding for the DAV 1994R
tables, which is described in detail in von Gaudecker and Weber (2004). Improvements that are relevant here include
the use of a more sophisticated trend function and the fact that they allow for a higher maximum age of 120 years.
Furthermore, they explicitly take into account adverse selection at the point of retirement. We discard this effect
7
because of the fact that only thirty percent of retirement wealth are allowed to be withdrawn under the subsidised
savings scheme. For obvious reasons we exclude safety margins from the tables.
The 1999 baseline table takes into account adverse selection by containing much lower mortality rates than
life tables for the general population. However, this is based on annuitant populations before the inception of the
subsidised savings scheme. These are likely to be more selective in terms of socio-economic status than the ones
targeted by the subsidies. Hence we also employ the most recent all-population mortality tables published by the
Federal Statistical Office Germany (2006) as baseline tables for comparison purposes.
The trend function allows for two different trends in the short and in the long run. It has two free parameters
which define the end of the short-run trend and the beginning of the (lower) long-run trend, respectively. Values in
between are interpolated linearly. We chose 10 and 20 years for the trend function parameters as compared to the
1999 baseline table. This constitutes a middle ground of the range of values deemed reasonable in DAV (2005a).
Furthermore, these parameters yield future life expectancies that are close to all-population estimates from other
sources if combined with a population baseline life table.
Table 4 sketches the expected remaining lifetime at age 65 of the analysed cohort at their point of retirement
in 2021. Obviously, women are expected to live longer and the additional lifetime comprises about three years and
eight months independent of the mortality assumptions. Applying the DAV life tables, both sexes dispose of an
increased expected remaining lifetime of about three years relative to all-population mortality.
B Tables
Table 1: Statistics on Guaranteed Monthly Pension Payments
Gender-specific Unisex Adjustment
Mean Men 60.34 EUR 55.93 EUR -4.41 EUR
Women 55.28 EUR 55.93 EUR 0.66 EUR
Max-Min Men 7.00 EUR 10.00 EUR 6.00 EUR
Women 7.00 EUR 10.00 EUR 5.00 EUR
IQR Men 3.25 EUR 3.25 EUR 1.25 EUR
Women 3.25 EUR 3.25 EUR 1.25 EUR
Source: Own calculations based on software AV-Win by Morgen & Morgen GmbH, for exact speci-
fications please refer to Appendix A. 10 years period certain annuity, results based on data from 28
companies.
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Table 2: Statistics on Estimated Monthly Pension Payments in the First Year
Gender-specific Unisex Adjustment
Mean Men 102.48 EUR 95.03 EUR -7.45 EUR
Women 94.14 EUR 95.03 EUR 0.90 EUR
Max-Min Men 21.00 EUR 19.00 EUR 11.00 EUR
Women 21.00 EUR 19.00 EUR 12.00 EUR
IQR Men 10.25 EUR 9.25 EUR 2.00 EUR
Women 10.25 EUR 9.25 EUR 2.00 EUR
Source: Own calculations based on software AV-Win by Morgen & Morgen GmbH, for exact speci-
fications please refer to Appendix A. 10 years period certain annuity, results based on data from 28
companies.
Table 3: Mean Money’s Worth Ratio of Full Pension Based on Own Contributions Only
Gender-specific Unisex
Men Population 0.916 0.843
Annuitants 1.005 0.925
Women Population 0.950 0.951
Annuitants 1.029 1.030
Source: Own calculations based on software AV-Win by Morgen & Morgen GmbH, for exact speci-
fications please refer to Appendix A. 10 years period certain annuity, results based on data from 28
companies.
Table 4: Expected Remaining Lifetime in Years of 65-year-old Persons in 2021
Annuitants Population
Men 22.60 19.69
Women 26.36 23.47
Source: Own calculations based on mortality tables DAV2004R and abridged life tables 2002/2004.
Period life tables are updated with the trend function supplied in DAV (2005a). The parameters are
chosen at T1 = 1 and T2 = 20 as explained in Appendix A.2.
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